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Abstract of JP2003272860 
PROBLEM TO BE SOLVED: To 
provide an organic 
electroluminescent element with 
high brightness and long life. 
SOLUTION: The organic 
electroluminescent element 
comprises a transparent positive 
electrode 2, a negative electrode 5 
facing each other, and a plurality of 
light emitting units 3-1 , 3-2.. .3-n. 
Respective light emitting units are 
separated by electron generating 
layers 4-1, 4-2,. ..4-n composed of 
at least one layer. The electron 
generating layers are made to 
function as electric insulation 
layers having specific resistivity of 
1 .0*1 0<SP>2</SP>[Omega]*cm, 
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preferably 1 .0*1 0<SP>5</SP> 
[Omega]*cm. 
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(-HtlL? m^it^ A U Z r . T i . S i /.^ 



[0 0 2 41 mz. mmmmMnt\^x\^. m^Mm\t 

^J:<. m:t\'£. I TO (-T V A ■ i-f^ffci^) , I 

^m-r^z^tr-x^^, 

[0 0 2 5] ^fzmc<^mm^^r^^m2 0 

0 1- 1 4 2 6 7 2-^BJ*fB»(c:ieScUy^i^fe^ffll>T I 
TO^I^^=&^a]^^caffi^oMv^J: 0 

tCj:oT^t p:^-^!!. Btj3z£^[531t(^4^^¥l 0-2 7 0 

1 7 i^^#T'ie«t^ixTv^6^Ji K-e>>j^^ixyh^ 

^S^^fl;^?iAgtC^V^n{±*tuiiI!0 I TO-^I Z0(0^ 

0 tmmmmM^^mm^mz.^m'i-^^t t>m*So 

t^oT. mm. mm(DmmM^mmt\.x c^mmhm 
^^^m-hmmz.mmxh^f)^h) mmt^^itm^^{^ 

mm^^mtv.xmm^mmwmt't^zt 
T% mmm\^x\'i^f^<^mMmt^hit^t^fz-rmikh 

[0 0 2 6] *^0^cowME L^^ti. n\^-t^mmm 
mtmmWi&<r>f^\z,wsLmp^%=^=^y #^ 

3^^- :y 1 . 0X1 o'd • c mi^±. U< It 
1 . 0 X 1 o'o • c mJ[^±0]tigl7L^^i-6m?S^^^fe 

1) L< ^i^^^iba1S^c:g'r^m^taA^^O?f^JS&^^ov^ 
T E L ^^T-J!^ < mm ^ ixT # fz<^^ <r> 

Wl^t-^m-^^X^^^ 
[0 0 2 7] SfUV^*^«it^^-r5*^0Jo:t«EL 

^m^n-D. ^-r. ^^^5lt^D^^^EL^^^c:^ov^T^l. 
r^gBiHissT'ay:^$^xs«^ (^) /#i;i^-r5. 
(m /fp(Dit\ x^^m^^m(o±.m\±. 1 
(=100%) x^-^tziiK :^^mi,cx^mmELm^ 

ix^t-^-ju (h") aA(t^m^^]^£0{ffim^^ (^L 
<flHOMO. . . *|i5S£©iit) t^h(Om'¥'<Dm^t^ 
yi^:tf/i':^^yi':^(o±^^m^i.Xi6y)^ m 

mm±m (T^mmmizm-r ^ m ^mf&i- ^ mmi^^mcDm 

mi^m^^h3\^m-titzm^n. mmm\zm-t^m^m 
^'t^^mi^^m(Dmm^ (t>L<jiLUMo. , . m 

±miZX<>X^^(otltz^^yt^=^y h(D&^^m cl 



10 0 2 8] hh^A.. :^^m<o^mE.Lm^\t. mm 

^^itl. ox 1 o'q • cmJ[^;l±. »^L<fll. 0 

X 1 o'q • cm);i±(D}i:m^m.^^-t^mm^mwco^ 

R^n^m&^T:^' (Vn) O^fP (V = V1+V2 + 
+ Vn) Xh^Ztlt. W9*'Ct>?iCl^\ t^^oT. 

^^^<D^mELm^(Dmj^x^^t^tix^tzi ov^ 

TX(Di^mj±mW}\t. ^^^^^yhoisc (n) t-m^^ 
{z-Dtixmm^'^^tfj:^(Da. ^^m(ommE,Lmi^ 

m^^:d^'^^WXh-:>fz. ^T-^^timl^Eco J: 9 1- 

h^n<@i:-riXl^. t/£< nf& 

[0 0 3 0] ^/c. :*:^0>^(7);r^EL^^Ofe<l^ll^ 

^^E i.m^<ommmmmii^ i ;/ m^^;t/J:l^r t^^ 

iXr)mm^m'^il2 0 0 OA (2 0 0nm) i^TT'*5 

x\.^ti^\cm:^Xi>. 2^^pj<oW«ELSl^ii. ^^WW 

ISk o d a k#if. #^Bg5 9- 1 9 4 3 9 3-^4:^^. 
4^MBS 63-264692 -^^ffi. 2-1559 

5-^^^. *^#rFm4. 5 3 9. 5 0 

Ig4, 7 6 9, 2 9 2#gg^ffl#, |^m4, 8 8 5. 2 1 



1 ^-mmrn^m) 

*^?^0^1SE L^^tT:*^-^!!. n®0^7t^:=^:y 

h^mmm^z^^^-^^t^^mit^mis- (turn o 

n Voltage) * t>B&nf&<t /j: 19 . tJ£o-rgffM» 

[0 0 3 1 ] ^fc. ^^t^^^' h;e>^1S^#SE-r5:^^0^ 
- y h b;5-^L?^^W^:ff«E LlS^T-fi. f^^^^-y h 

tf^^xL-^^^K ^^m(D^mE Lm^<om^\tmm 

[0 0 3 2] ^(7)ftkic. m:ti^. mn^ h])i^ y^m7^(o 
m7r^y'^^:^i^^^jt^mmtLtzm^{t. 

m^mE Lm^(Dm^^z^-<xi<^ < i&mx^ ^^t^ 

mx^ho ^fz. ^ytm^u^^^A.x\^^^mmmm(o 
mmmmt>m^(Dm^\c]^^x^\f-- tn. laissstfc 

(5 VT'l 0 0 0 c d/m'oj»g^#f>tL^ 
m^t. 5 0 VT'l O 0 0 c d/m'cD»*:Sr#^iX'5 

xh-:>tz'^mmmm\^j:^m^-^ h v ^ :^mi^(Dm:mv' 

[0 0 3 3] ^fc. 

mm. m^mm^m^aJt^m^^it i.x^^tzm\chniim<D 
w'mi:i^^^m\zm<ii'rxh^o i^mj:^^^^<o^m 
EL^g-^^^^c5v^T^i. mmum. mziTomicitm^ 
ri^mmmmttn<Dttmm. o'^q • cm) fi, t& 
Moitsin (~i o^Q • cm) {cit-<x 2^mmm\^^ 

izmhmm (V) (t>L<«l^^E (V/cm) ) ;55<g; 



hmm,m^:^^ <i&mx^^tn:£. ^miiL^Ti:i&m 
[0 0 3 4] ^fz. ^^m\^^n^m.nm±m(Ditm.m. 

(il. 0 X 1 o'q • c mJt^±. L< li 1 . 0X1 
(—1 0"'q • cm) •h{'X^^^liCm\^^m^<^h(0^ 

[0 0 3 5] [El 8(1. ^^0JcO-^:®fli^T'^'5^^E 

mm 2 . ^^^^ h 3 - 1 . mM^^m 4 - 1 . 
^- .y h 3 - 2 . mM^±m 4-2 mm 

^^S4- (n-l) . ^^^:^>yh3-ntim^M^ 
S2. m%=^=^^yh (3-n) (^fcbn=l. 2. 3 

) . m^mMSYxm^o^mmx^^ ^ im^^t^i, 

0 X 1 o'q • c Tn\;xAL<DmM.^^m^<om'm^±m 

(4-n, fcfcLn=l. 2. 3 ) tCjloTtt^^ 

n:r^S^3fe^^';/ h (3-n. fc^cUn = l. 2. 3- - 

[0 0 3 61 ^r«EL*^fi, m<S«-i|St(^)ito^4 

[0 0 3 7] ^m,m^±M4-nf)>hmmm'^ 

m^mi-^^K^-^^ma-t. 10-270171 

-^<i^^^i|#^2 0 0 1 - 1 0 2 1 7 s^^i^m^mTT^^^ 
ixfc 1 MtA±O^J^7ii^P,/^5<0255»^ ±15 



*»{k;^i^i-»LTO. 1-1 ox^^(Of)mi^\^\^\ 

[0 0 3 8] -^tz. hn. mnm±m(Dmm 

^d^Snml^T. »^U<H0. 2 — 5 nmCOS;5i^b7i^ 
S^2iAg$:^-t"5^fiS:T*feoT^J:V^ wCOK^;5S5 

±mmi^±^^7!>^-^mmm\^^mi.x. 

h'-}i^:yymtmmm(Dm^^m-rmr-^^i.x 

[0 0 3 9] ^fc#y;t(i\ ^mi?f^^^4-n;6^b^fi 
Si*|pJ{wm^aAi-5^JCfl. #BI^1 1-2 3 3 2 6 
2 2000-182774 (Mit* 

m^w^^e 3 9 6 2 0 9^mm9) immmx : j . e 

ndo, T. Matsumoto, and J. Kid 
o, Jpn. J. Appl. Phys. Vol. 41 
(200 2) pp. L800-L803) d 

bt::J:oT) gl^^nri^-sm^^A^^. m^m^m 

m^<om'^\m.mm5b\^^m.^mm^ \.x%%mytKm\z. 

bJlBefb^ixT. 1. 0 

X 1 o'q • cma±.<DytmTi^^'t^tmimt^m\z. 

fJ:^o (wwTsP *^n<r>' i:Jlftft:W(::tll 0 nm 

tw^m,7tR^A^^^'\.f^\^^^mms'^tm^\^x 

TUi9o ) 

[0 0 4 0] ±tzm^\^±.m<o r^oa^j&i^fifeSj 

^m^ixx\^^^T/^^i3')^m^:i-:^. r/u:^\)±m4tm 

fife mmW- 1 1-233262 -^li^^^^P^^ 2 0 0 0 



- 1 8 2 7 7 4^^«) {zmm.:^tix\^^^mm^mm» 

xhX\^\ 

[0 04 1] $ ±l5C0i|^g§¥ 10-270171 

2001-102175 -^^Sl. 4#P?I^ 1 
1-233262 -^li^^-^^ii 2000-182774 

^'{t^m injc^^m^f^me 39620 9^'mmm) (om 

fj:^^4y<Dm.'^^A m^) m^mi^xmm'r^(Dh 

mmi^^) ^-r^m^ 10-270171 -^^^^i^^ 2 
001-102175 <o^m h*-}=r:y^m^mmmmx 

(i&m.um'^Fm^m t Lx) mmi^x. »:^-\z!^m^i 

1-233262 2000-182774 

i^x^m-t^^tx. '^^(D^mEhm'f'(Dmm\cm-r 

2002-27365 6 -^0^^S{C|^a8(C|E UTfc^o 

ro:^^. m^t^^^ {(ommm) \cm^^(Dn \^<o 
[0 0 4 2] i^tzM^i^. ^m^m±S4-nf3^hmm 

1-251067 -^^^^^^ 2001-244079 

\zmmi-^mti.xm^i.xi6<t. m^m^m4-n 

(D/jru>/1-x-/U2iASrlim'r'5r ^;5ST-t 5o ^hiz. S 

-tm) m^:m^LX. ^J-x-zu^^A^^ LTt>J:t\ -co 
^g-g^. Ki¥*13 0 nmJeJlTii:i-'5<7>;S>^$f^L<. 0. 5 
-^3 0 nm(Dm.mt^^<Diim^\^\f\ Ke;&53 0nm 

^^;t5<t. ±(Dmi^m^*^i^<}^\^xi.^ o tmm^z. 
[0 0 4 3] n^^mmt-^m oi^^:^mit^m t l 

Til. 1flC^JISJincv>;5^ JS<km2^. ^itf^ 

2^. 3.^{h:^2^, i^fl:r/u^::=i'>A. :i:ffc:r/b^ 



i^^ua^y i^) , TNF (h y ^ho:7/u^u/ 

>) . TCNQ (t^ h^ '>Ty i^;^ . 4F- 

TCNQ ("r hyy/i-:^ti-y^ hyi^T y ^ 

cO^/Utt^(i. ^^it-g^ifelC^LTO. 0 1-1 
O<Di&mxh^(Di)>0^ K^-znV Nooit:^;65 0. 

<om^Sk&t^Mmci^T-r^<ox\ k— f^^/to^:^^ 
[0 0 4 4] ^/c. m^^±m^m^'t^!mn(Dttw^m 
u\-^y^m\:^m ^^m\^ft<xh. ^m^^^^yv 

lc^LT3^-/u?£A^Bg^c^^'^;i)^fc^o ^fciSlc:. ^lE 

^^m^^^m<DmmMmt \^xm,mrrhm^h^^. 

[0 0 4 5] ;^:^P^|Cffil^5^*^:=^:y h(C^ol^T. |^ 
g•^7i^-/^^iAM^^ffii-5r ^ tTt^o ^b^-^A/. 

[0 0 4 6] *^pjc7)^^E i.m^(D^m^m\,^. 

001-15336 7#P^^fflS^C:fc^^Tli^Uf:l 

[0 0 4 7] ^fz. :^^m(D^mKi.m^%:m^-rh^ 

m^t'— i^— if— t'— A^«&, x/< 

x^mm\i^^(^mMmw^^m't^m'^\^. mm^m 

ic J: o T . (M^I^^Olb'a^i^;^^ h (DmM^<om^ X) 



n\^^-^y h^:^y<y^mm (#^2 0 0 1 -142 

[0 0 4 81 ^tz. m^±^^^m^tL^^x(Dm^. m 
mun^M^^{^^\^^xmm.'r^ zt^cx^ %itxnm- 
m^^x^mmmmi^Hm^'^^mm:fj&x^<>x. ^ 

mmmm^^(DT^comm^v T^MmLtzi^mx^(D 

mm^<ommwm<oT:^{z6Lm^'^x. K«S3SrS«o 

^%i\:x^mm^^xmm'r^::^T^y':r ; ^:^'r^mm 
:^m\cx^xf&m-r^ztt^x^^ (4#ii2ooi~i 
5 3 3 6 i^mmm^m) . 

[0 0 4 91 ^fz. ^^m<DmmE,i^m^^±. ^^(om 

mELm^titmta^ . ^t^&m^^^txftw^^mi^x 

m^^tELX\^^^<D7b^:k^ti:!mmx^^^-h. 

m^^h^K^mm'kx(D±mmmi>*-±x 1 X 4&^(Dm 

ilX (2n-l) /4, ftfzL. n=l. 2. 

3 ) xh^m{z^hm?^m(Dm±^m^n^zt^^ 

th^^o ^^^(D^wtRLm'f'Commxit. ^ 

[0 0 5 0] Ld^L. 5|s:^^#^fl. tuffiO^^ 2 0 0 

1 - 1 0 2 1 7 5 -^^#fC:JoVNT. 3tStt^^(^^i-5 

<fji^\z-Dt\.x=f-m^^tmm\c^j:^. (o^»9. 

fCo rirfrWiCtt, ^m^i£AS03t^^Kl?;35l/4fi:^ 
iOB§-^Sf^ (AX (2n-l) X4. fcfcL, n=K 
2, 3 ) tC^^^i^TV^TnS25^:^#< ^ 

(2n) X4. fcffL. n = l. 2. 3 ) 



[0 0 5 11 *fca?(c, z(oxvfj:mt>\^i^m^ti:mm 

€.iti^xmMitim,mt-r^i>K hL<n i^ytmt-h^ 

X) t%mmmm:^\^ic:^tE'r^<}^fj:< th~m^^^A^ 
mti.xmm^^^ztt-i^mti^i'^. m^Tm^^m^^ 

^^mmx^tj:\^^f^M:ttj:^7bK <^f^< th«!vl^(Dii^m 

ic. ^^Hmm*^mmmmx^^m^i:^$mmmm^ti 
^^^mm^^L.x\^^ix\^xi\ ^fz. t'^hf)^-:>j(om 

[0 0 5 21 ^fz. Tmmmmz7r^i.rzXoic. :^mm 

[0 0 5 31 

[^:^^j] )^Ti^mmm^:m^fx:$imm^^hi,zmm^c 
mm-t^tK :^mmitzti{zx^m^^H^h<DXi'Xfj: 

TV^-5, tKSSSi^ ^^^^Lfc^lK^^i?^ -CR TM- 
800 0 (ULVAC (B^S^e^^^) M) 

tz. -^fz. f&m^^(ommmm<Dmm\zit. v-i^^-^v 

(T e n c o r ) ttMP 1 0 ^ff5^IS:^tf^ffiV>:^::« 5^ 
^0#tiPffi{C(i. ^-J^U- (KEITH LEY) |± 
y — ^7*— 2 4 0 0. hT/^iJVBM- S^^ff^iE^ 

i±±#lS?^cOj^SSLr/mffi<g^SI^Lfco EL 
h/Wl. ^feT}^ h^^><.PMA- 1 l:;^:/^;&y^ 
'^f\^^^^:y^-^vT'ry^^—^^m\.X'&MMW»s\. 

(0 0 5 41 SSpfiSJ 1 (ti^3K(;):^«E L ^^<75f^K0*J- 
tgl±»C(l. S^^iimS2^LT. v--hSfet2 0Q 

/□(oiTO (>< A . r-rs^^b^^. M58^^t§!^;^ 



^40 imio<D (b) ] ^ift^i.x7t>—/um^^^^i- 

Ifb7] 




^it^mx^^^ y y^mmw^ m^u^ : c 5 4 5 t 




-C^$tL^/^yi^:7^D^>-<J:^Jgirv-^7A (Cs) 

0 OAcol¥^{^j7£MLfCo »:tc> ^SS1^5 LTPi@ 
^Mffi^M-^;^^ 4 1 CiaiOO (c) #BS] ^^LT 
A 1 ^^^ilig 1 0 A/^^T' 1 0 0 0 A(Om $ {-^^ L 

0. 2 cm(DlE^'BVttt^^ imiO(D (d) #BSJ ^ 

r-fe5Ai (b(^r«iic. ii:»ftmjE^^^DLT. (a 

1 q : C5 4 5T(7)^^^g) bc^^fe^3t<D^1ti4 
^ifl^LfCo IM2 1. m2 21^XJ^m23^(r>Ozf^yV 
li. -^n-Fix. wO^^ (g^i^Jl) (Dn^ (cd/m 
') (V) mSc^S (mAXcm') 

(V) Itli, Ssia^ (c d/A) -m«L^S (mA/ 

hS^2 0 Q/DO I TO (-Ov^^A.-TT 



mm^mm^m-^^^ 4 0 m\o<o (b) ] ^^^LT 

^^-/U^i^ii^^-t-^^t-D-NPB^ 1 O^t o r r 
TT% 2 A/f>(7:i^*igST^8 0 0 At^il^lctS^u 

S(30±(C. 1 0 <i: LTTIE^ : 




T*^^ix5>^ fn-DP VB i 2 A/^^^co^gril^ 
TM 0 O Aojp^twfiicRLfCo fjlE^^SlOcO 

-ht'SipCT 1 ^i^«tc, v-\i'>vm^^7^m 1 1 

^LT. ^^o^ ^ir^Mir >'^A (Cs) ^^/u 

mm^m'^:^^4\ mio<D{c)m-m ^isvi.xa 
1 ^mmm^i o a/^^ti o o o A(Dm^w.m\^f^o 

^(DlLm\C^^X^%mmt.mO. 2cm, ItO. 2 c 
m(DsE')jm^ttj:h [1^1 0<?:> (d) #BBJ ^ nhiXtL 

m^^ (mmm2) h/\^^mi 7<dj^m\^7j^ 

otm^mmxhhA i iror^^tc. fiatmEE^siAnu 

>^cf';/hf;i. ^ti^ti. z(Dm^ i&mm2) (omm 

(cdXm') -mSE (V) #14. Sdg^ft (mA/c 

m') -mi± (V) #14. mac^^ (c d/A) -m^ 

(mA/cm') ^^i-i:^yZ7Xh^o ^(Dm^<D 

[0 0 5 61 sm^j3 m^(D^mE,Lm'i^<D{'^mm- 
^^m^m^com) mi 2{c:^>i. tzmmmtk^^'t^^^ 
^(owmKLm^^mmmi tmm\cTB^<DXo\ci.x 

T. v/— h^$i2 0 QX□^0 I TO > ^ - -f-r 

h^nrv^S m\0<O (a) #.^J « -?:0±{w^ 
^^^^ffl^M-^^^ 4 0 [gIlOO (b) ) ^^UT 

>'^$MilH4^^i-5a-NPD^ 10-6torrT 
T% 2 A/S?0^*aST-7 0 O AO^^tCfigK'UT, 

13^ LTA 1 q ^^^%m.%^m 
T-fc5)DCJTB (KODAKttM) ra)^)tfe* 

T4 0 0 Ao^^lC^^L^Cc Huie%3fe^l3Jb 
t:ig*i0y 1 K-f:/i/m^^A^l 4 ^ 

UT. ^<yi7>^D^ vt&JS-fe've^ju (Cs) ^^/uit 

■CI : 1 ^/.f^J: 9lC«-4r<03R*i^S^S5SLr 2 0 0 



m^m-^^^ 4 1 mi o(D (c) ^mj ^ift-i^xA i 

0 A/#T-1.0 0 0 A60l?$^*Lfio r 
(7>XSlc:j:-)T^*®i^(i^0. 2 cm. 810. 2 cm 

(DiEjjm^tfj:^ mio(D (d) #BS] ^ nhh^itm 

•To wCO^^EL^^tc:ioV>T. ^Sa:1ST*fe>5 I TO 

(A 1 q : DC J TBCD^mmM) t-^h(0^^^ 

4-:ro5/h|i, -^rn^'H. r(7)^^ (S^^J3) (ons. 

(c d/m') -SEE (V) m«C^S (mAXc 

m') (V) mM^m (cd/A) -sm 

(mA/cm') ^^-riJ^'^:7T'fe5o 
^jtS«6«EE(i2. 2V-efeofCo 

[0 0 5 7] ^^^ji (mM^±mfi^y^p^ ismity"^ 
ssit-r^o mmmi tm\:^m^x\ mio(D (a) ] 

4 0 [HlOO (b) ] $:^M. 

^7fe^^:y h 3- 1 ^^J^LTto -T^tf*^^. a-N 
PD^eOOA. Al q :C545T=100 : 1 (DM 
^4 0 0A. i:^:7'o>r >i:^Mir'>^A (Cs) (D 

(5m<ty<i-iy^J^) ^BliSiS 2 A/#T* 1 0 0 A 

-^^^AO mi 060 (b) } ^^LT^MU/to 

tC. ^a^^fiKMffit^Jg^^^ 4 0 m\0(D (b) ] O 

m^(o-xM^ho-i^m^m\^x^%=^^y V3 

-2SrfiS;iILyho a-NPD^6 0 0A, A 

lq:C545T=l00:l (SftJt) tD^^ 4 0 0 
A. ^<yi5':7"ni^ >^^Jlir>>r>A (Cs) (DW^^M^ 

2 0 0 AtDjf:$t;i. l«»cfi£)SL^. Smtci. Ptismiss 

t \^xm^i&mm^m-^:^<^ 41 cgi 1 0 o ( c ) ] ^ 

:frLT. A 1 0 A/|^?T'l 0 0 0 Ao^^ 

tcSg^L, [1^1 00 (d) ] lc^U:^x<^-vt:^i- 

0. 2cm, MO. 2 c m(7)iE:^ff$*t<t/.fof:io ^(7)^ 

Xh^AX t<om\Z. E^Lmff^^^UT. ^3tS (A- 
1 q : C 5 4 5 TcD#fc^«g) 

^^HJ^LfCo 132 1, {1!2 2^1>'|g2 3£f«f7)D>^n :y h 

\t.f:fh^'ix. ^(omi^ (mmmi) (onm (cd/ 

m') -«BE (V) SsfL^S imA/cm) -« 

s (V) mm.w^m u d/A) -m^^m (mA 

/cm') ^^-r^^^^T'^-Sc ro*^0%3t5S*&S 
BEJi4. 4VT'^»?. mm^l(Omi-(r>'hi:o t'2i^(0 



oTtt^btlT2e??SE-f5roqr«EL5g^ll. Sip 

(^J£0*Jl) fi. 5^{l:>'<-:h>?>:>A (V^o^) <b7^-yu 

(V^Og'+a-NPD*) <l:%;tbn. 5®^fl:>'<-:h 
i/^^^A (V^Og) Si: a-NPDgO#®;6t®?^^^^ 

Hi e^zmmxTj^-r, m^^-<^ vj^^^m.^-t^t. m 
mMf)-mmmi t^^\^x^^m<fj:^fzo 2 

[0 0 5 8] mmm 2 {m^m^m:d^^mm!^<o^^-hm 
^^tix\^^^m^) 

^(Dmmmxit. mi AizTjk-rmmmm^^-t^^^^^M 

[1^1 00 (a) ] tC^L^C^^^N^ — V-IC^F- 

CO (b) ] ^^M.-c. myt^^^y h 3 - 1 ^^mi.tzo 

i~?i^:b"^. a-NPD^7 0 0A. (A 1 q : C 5 4 5 
T = 1 0 0 : 1) C0S^4 0 OA. y<y^ ^ zfu ^ >^ 
Mirv^^i. (Cs) <7D}^'^g^2 0 0 AcD^^(cMl^)c^ 

4-1 LT. Tie^: 




Xm^H^4 F-TCNQ^fi£^igjSl A/^3?T2 0 A 
<Oj?$lC^JKLfCo »i\r^X\ 2-TNATA (/<:^ K— 
fk^^^K) ^^ffii^S 1 Ay&x 5 0 AfiOJ? $ (CfiKiK L 
w(omi^l^i^S^^rlt/fe^Kffl^M-e;^^4 0 [[g 

1 0(0 (b) ] ^^LTfiglKU/Co i^lC. Wa^^K^ 

^M-^;^^4 0 mio<D (b) ) co^^. mjaioxs 

i-^Jit^h. a-NPD^700A. (Alq:C545 
T = 1 0 0 : 1) (Og^4 0 OA. ^ >^o^ v-^^ 

JUr^-^A (Cs) <Oig'&Ji^2 0 0 AO^^IC. 

:^i5'4i c(aioo(c)) ^^hLT. A 1 ^mMm& 

I OAy^^Xl 0 0 O AiO^^lC^^L. Ciai 0(0 
(d) ) (c^Ufc^<^-i^$rWi-SW«ELlR^Sr# 
fco KX^lCj;oT^3l£«««1^0. 2 cm. etO. 2 



^mm^^m lt. ^ytm (a i q : c 5 4 5 tco^^ 

immm2) (omm (cd/m') -me. (v) 
m^^m (mA/cm') -miE (V) #14. M^^m 

(cd/A) (mA/cm') ^r^^-Ti/^y' 

^T*fo54 F-TCNQ<!:7j^-yi'^i^r y— yur ^ > 
^^T*>5 2 -TN AT A^Oj^^SiJ-^^PBlT-mi^^®!^ 
fr^?f^fi)cbTVN5 ^%X^;h.^cDT' (4F-TCNQ' 
+ 2-TNATA*) . 4 F-TCNQ® 2-TNA 

TAgco^®:$smi^^^S^ Lrmuri/^^o ^fz. 

Z<Dm^Xl:imm= 3 O c d/m' («««S=0. 1 

2 mA/ cm') mS/ii- ib^-^r {cm»fcg!j^:ei5y:e,$o T U 

S-Cfo^^fi^ *ii5m»S?a^r* 2 5 . 6cd/Atv^5. 

:i(Dmmmxa. mi siCTj^-tmrnmik^^-r^^^m 
i±\c\t. mmmmmm2 ti.x. v'-hSfet2 0Q/ 

0(0 (a) #Bsj ^ ^(D±t^h. mmm2 tmcmmx 
mwti^^mm^m'^:^^ 4 0 [mio(D (b) ] 

T^— /u»Si^tt^^-f StulScO;^ t'D-NPB (COV 
IOm±®) ^ 1 O'^t o r r TT'. 2 AX#<7)3g*iS 
0 0 A<7)j?^{C^MUT. h 3- ICO 

t-. 5/ h 3 - 1 (Om&m^m t LTHtriE<0^ fcf 

u-DPVBi (COVION*±J^) 2 A/g?<0^ 

^^ST'4 0 0 A(0|?${C^^b. ^btC. y<y^y'in 
-r >^^Jg-&v-f>A (Cs) (0^'g^SJ^2 0 0 A<0^^ 

A/«>r* 10 0 Aoj? ^ jd^K Lfc„ r (DmMm±m h 
^m^f^mm^m'^:^^:^ 4 0 mio<D (b) 3 

T^^Lf:i, ^^^^ :y h 3 - 2 i07j^-/U^i^g 

t\^x. mmms tmc< a-NPD^7 0 0 A(Dm^ 

)t^5tfe^T'^5DC J TB CKODAK^t^] r 

«^P§SLT4 0 0 AiO^^jc^KL/Co $^1::. 
0*i^l^C< ^<yi:^^ci^:/^^jg-ti^.^A (Cs) co^E 

^m^2 0 0 Acorn ^^^^mi^tzo &mz. mmmms 



^ 4 1 cm 10(0 (c) # 

0S] ^^LT. A 1 ^^^itSl 0 AX^^I-^T'l 0 0 0 A 

(om^MmLfr, zcDnm^^x^x^^m^i-tmo. 2 

cm. SIO. 2 cm(OiE:^?|^4^i:/^^ [(^ 1 0(0 (d) 
o ^ffi0SJ3T'#bnfcWfi8EL^^(O^3t^-<iJ^ 

m^m^x^^ I To<t^ii«@-e$>^A i t(7:>m 
fe. ^^m^mit (t-^ij'fe^^fe) 

m3 9 (b) ) (0^**t^^^i-:^K^Ill3 9 

(a) {c^-r, m^(Dm^^^m^i^ti. 1124. 1112 

ip0ij3) (Oj^g (c d/m') -mJE (V) #14. m«C 
(mAXcm') -HIE (V) #t4. M^mm (c 
d/A) -ma^^S (mA/cm') ^Tjk-t^yyX^h 

5o r(0^^(0^^^^^mffift4. evT-fcofco 

•9. S*^J2(0^-^ (2, 6V) ,i:S2p^j3(0^^ 
(2. 2V) ^O^^P^^mff<?5fP^?'^oTV^5o 

{k:/<'^^:^e7i. (v^op t^^-^i^^mi±6^'f^x^^r v 

-/ur 5: i^it-tm. a - N p D ^ (OB'^^mxmtm^K 
NPD*) ar^^^ix. 5mit^<±'j^M. {vp^) m 

<t a-NPDg(0^®;6-*m^^:ig^ Umt^LTV^ 

[00 60] mmm4 ofifo^^t-^^^^ h^^u. 
^thtnmm^mmm 1 ^ 1^ ciii#t% mio(o 

(a) ] ^C^Lf:l^^^'?^ — >'tC3— h $i^TV^-5 I T 
OJL{:i^ai^fi£Mffi^JS-7;:<.^ 4 0 [IE 10(0 (b) ] 
^:rt^LT. h 3- 1 ^^I^LfCo "T^^Ci^^. 

a-NPD$r700A, Al q :C545T=100 : 
1(OS^6 0 0A. ^'^y i^:ra^ >^^J^ir v"^ A (c 

s) <om.^m^\ 0 oA(DW-^\^m^. z^(omm^^ 

4-1 tLT. v^o^ {smty<-)-iy^j-^) m.mm 
s.2A/^x3ooA(Dm-^^^^m\^fzo ^<om^^^ 
mh^mm^mm^m'^:^^:^ 4 0 ci^ioco cb) ] ^ 

Cmi oco (b) ] (O^^. tuiE(Oxm^t) 
LT^5t;^- 2/ h 3 - 2 . 5/ h 3 - 3 ^Wl»: 

f)-h%K^mMt. T(03fe^6^^^(Oftig^^4^^^ffii- @ 
6<)T% E^61}lCa-NPD;!)^^«fi!c$na7^:-yU^il|g 
<om^^3 0 0A. 5 0 OA. 7 O 0 A<0 3S^|Ct:>tt 

x^3mm<omm:i^m\^x\^^^ . m^ji^mw^^-r^ 



3ft<OS«tC-en^'Ha-NPD^3 0 0 A. 500 
A. 700A, Al q :C545T=100 : 1 (Sft 

It) Og^eooA. ^^y^5^:7'o^>^^Miri>'!^?^ 
(Cs) <om:^s^iooA(Dm^\cmi»:^mvr^ ^ 

UT. v^o, (5mity<'ri^^j^) ^^i$^2A/ 

#-e3 0 0A(Ol¥^tCfiJc^L/i. ^LTt> 9-SBufe:7^ 
D-ir:?^^g|0 3lb/z. -r^'^i^*?. a-NPD^3 0 0 
A. 500A. 700A. Alq:C545T=10 

0: 1 (Sfiit) toS^eooA. y<y^':;^^^:yt^ 
JSirv-'^A (Cs) coil-g-g^ 1 o 0 Atoj^^tcmac^ 

(c) ) ^r/hLT. A 1 0 A/S?-C1 0 0 

0 AoiS^lcSI^^L. [[Ml Geo (d) ] tc^Lfc/<^ 

(A 1 q : C 5 4 5 TCO^^^g) A^h<Om&^ 

(c d/m') -mjE (V) m 
(mA/cm') -SEE (V) S^^Sl^ 
(c d/A) -S^t^S (mA/cm') ^^i-^7:7 

^■t^^tit*n(Dm^(Dmm,^^m (cd/A) ji:^#< 

S/cf «9 . ^^^^ >h3-2, 3-3 

0 0 A(D^fD(iSi^4 8 c dXA^m^^mWi^ 
m^m^tlti—:^. myt^:^y h 3-2, 3-3(D:t^ — 
/^ISii^SK^;653 0 0 A. 5 0 0 AtOtitDfll 8 c d/ 
A. 2 8 c d/AmSi^ltL7!)^#bn/cC;i^ofCo 
— ^/ h3-2, 3 - 3 (T:);}--— 7 0 0 AcD 
m^l:i:. ^iiL^jft^=^^y hmtz^mi e c d^A (4 8 
cd/A^3) t^T<D (3fiO) ^^fe 

^7tS:g<7)lX4^£5. 3y4^S. 5y'4S:g(C;^^o 

Tv^^ (mmit^titc) ^ixhi>. :^mmm mmm 

4) (D3m^<Om^<D^±y^^^ h/^^Hl 9 (C^i-^ 
(4 8 c d/A) erWi-5^^0^*^-< 

t<r>^^(Ofzisb^ HI 1 6 (ct>?F$nTi^5 

lO 0 6 1 ] ||JS0iJ5 (2<l(0%7t^::i5/ h<0%^>^-< 
0iJ) 



mm^x(D%m^mm(omm^i^^^ii^'rBti^x\ mm 

—y^^Mm<omm^3 0 oA^ sooa. 700A03 
mm\zionxm3mm<7:>mm:^f&mi.x. mfj:^mm^ 

^'r^3mm(om^^i'^mi^x. ^itt^^it^Lfc. ^ti 

113 0. m3 lRrjm3 2^(Dn. 0:7^°:yhfi-t 

cos^^co^i^^Wi-^^^coj^^ (cd/ 

m') (V) mS^^g (mA/cm') 

J± (V) mtl^^m (c d/A) -mijit^^S (mA 

/cm') ^^i-i/^:7T-*>5o ^fc. :*:|IJS^ (HUg 

ms) <D3mm(Dm^(D^^:y^^^ h/i-^m2 oizTjk 

fo 113 2(C:^$n5iii9. 3S^(DKi?^^i- 

^'tti^'ti<om'f'(Dmm?0}m ( c d /a) < 

. ^yt^=^ >;/ > 3 - 2 07j^-yU^i^^J^/i:;55 7 0 0 A 
cO'bf^ji. MlMS c d/A^@X'5m^S!)^;^>^#'bixfc 
— :y h 3 - 2 <D:^—/U^^mmm^^^ 3 0 0 
A. 5 0 0 AcO^^COIie. 5 c d/A. 4cd/AmS 
coML^^^i'^n7:e;5^ofCo ^3fe^^:y h 3 ~ 2 cojJn— 
$willS^li:;i57 0 0 Ato^^ti. W&^^U'^xhh:^ 

en-DPVB i <^^±ffi:B36^^^K#t«<lT*fc5A 1 

mm-^x(D^^mm mmmmtmmm^mctihco) 

^n/4^S:^OlB&3f&<^/^oTV^6 (ftigfb^nfc) ^il 
Xh^o 

[0 0 6 21 ^^g^j 6 im^^^m(7:>mmmn:imi-^m 
/}m^m2 0T3m2 2\zmm<o ^^(Dm^ft^^f^m] x 
7&^o. fi5jt^4iciem^ix^ait^ifcg^:^^t- 

5 (a) i: (b) ;6S^'&$tLTl^sm^) 

g!4 1 (C^-r^®1tit^^'t-5*M0^O^mE L^^^ 

i^iti-6o Sii0yi ^I^C^HIT'. [Hi 0(7) (a) ) 

^4^fiJc^ffi^Jl-v;^i5^ 4 0 [dioco (b) ] ^^^L 
r. h 3- 1 ^^j^UfCo a-N 

PD^eOOA. Alq:C545T=100:l (OM 
^7 0 0 Aoj^^lCflilCfiJci^L/c. i^t'tc f^(Dm^fSi 

[{bill 




L i q ^^5$,^) 1 0 AO^^ICfig^ 

LT. »:#'ic^M7D^js^ LTA 1 ^mmm^ l A/g? 



1) digits 2 A/#^T-2 0 OA<DJl^fC^I|gL 

loco (b) ) ^^LT^^uy-co mm^f^mm 
0 Cdjioco (b) ] (o^^. ntr^(Dj:m 

-f?i^b^?, a-NPD^600A. Alq :C545T 

= 10 0:1 (Siit) (Dm^7 0 OA. L i q^lO 

l^fii^K^^JS-^;^:^' 4 1 [miO(D (c) ] 

mi^. [Hi (d) ] i,cmLtiy<i^—>^^^'r^^ 

Ai t(Dm{c. \E^mj±^mi\i.x. ^^tm (A1 q : 
c 5 4 5 T(D^mmm) t>^<Dm&myt(r>mi^i^^mm 

L^tZo 1114 2. 1114 3. m4 4R-(Jm4 5^^(00-:^^ y 

') -«EE (V) mm^m (mA/cm') -mjE 

(V) (c d/A) -S^jK^^ (mA/ 

cm')^#ti. RXJ^. B*^^ (Im/W) -j^S (c 

t«^3feM«3t^:#i-51t«*^ (I TO/a~NPD, 6 

0 0 A/ A lq:C545T=100:l, 700 AX 
Liq, 1 0 A/A 1 ) ^ftfifeLIIl4 2 7!;M1!4 S^-td 

^ (C J: o r tt^ hriX2 m^^E-t 5 r E L ^-^ 

2fffiff<fc:^#<r£nJiLfco r<^iS^ 

^mt>m^^±mt{^xmmLxi^ho ±12*^ 
GO (1) ) ;5sr/i-:5t7 y^M (±feil:^0iJT'fi L i) ^ 

y^rfxn^ ly^^A 1 q ^(?5m^«lilH4{t:-g^i^ ^ ^^^^ 

m^{^t(Dm,^mx^r^xi^x.< (±12^^2000- 

1 8 2 7 7 4-^^##BS) ^ w.^^^mm^^^A.x\f^ 

T/u^v^m{t^^^^&mi.tzt^{ci,. ^i^^^i>^hm 

m^thX^^ mm^X rJ.Endo, T. Mat 
sumoto, and J. Kido, Jpn. J. A 
ppl. Phys. Vol. 4 1 (2 00 2) pp. L 

800-L803) . ^^MmmmKLm^oymm^cm-r 



[0 0 6 3] #%e»J im^^±mm<0^t&m {Q • c 

itmi (Q • cm) (ommm-x. issn^^^tDitssto® 
\:i^ox 2mm<o:fjmxm^vtzo mKomi 

h-)5mx\ m^\'&m<Dmmnm%:m&x^n\^fzmm 

3 3 SLnm 3 4 tc^i-f- V K-r y^m^^(o^mm 
mmm"^) Tay^^ftv^. ^;()DmEE (v) t^m-^mn 
m:(Dmm (cm) (o^(9m^r«i£g^) 
mz (v/cm) aaomfflc (a) tmmm^^m 
mpm^m (cm') ^^ei^^^ibtL^m^it^s (a/c 

m') <^(^it [ (V/cm) / (a/ cm') = (Q • c 

t^X'^^^ lll3 3fi. lt}SfeLWffiffi^^C7)3|Z^[^^ gi3 

4it^(Dmmmxh^o Mri^mc^tmmm. mmmtm 

m^^lO (b) td^^^x-Sv^-y K— 4 O^^ffi 
LT2mmi!ii(7) I TOSl3il 6±{C (^^{Cj:t9 2mm 

♦if^A 1 mi^±{w) ^m^mmM^±mmi^-Y k— 

L. »^ldf^i:< 2mmit«icor/^^^^i^m<^l 7^ I 

To«tii 6 tm^-r^xo^c^mL^x. itm:m.wmm 
^^^^^i^ufco ii2(7)a(i:^&ii. itg^Witsfeio/h^ 

3 6{d;PU/cJ: S«l 9±(7)|^— 

<S2 0. 1 t^j:^mm^m^m& (l cm) m 

xxi&m^tifzh(o^mM\^x^^^. ^(D^^^^^mi-^ 
^2 2(Dm^M^^wi^(Dmn^ (w cm) ^^-r-s 

r«^^^M-^:^i5^^^M.T. ]^^(7:)^ii: (t c 

m) ^^Mi-5o r(7):^-^^^tb6maE (V/cm) 

(1. ^^)Dm (V) ^m^^rsi^ (l cm) t-^lt 
^ai^ix. (A/ cm') i-xmrnm^^L (a) ^ 

SaL^a^^fttL^^SOK-SSI (r<0:^'g^(iWX t c 
m') T-^LTgai$n'5c r(Dltt;iLT#«bn7t{it/6- 

(fi • cm) ^W^l^tZo 

10 0 6 4] H 3 7 lditS^(Z)SlJ^^^^^-r« t^;^^ 

^(Dmmit. I TO (sp^m^^ft-^) . v^o. (*^0^ 

(C:}o»t5m#^^^) . V^O^^ a-NPDC)^^^]^ 
(V^O^: a-NPD=4 : 1. 1:1.1: 2(7>3M 

go^/i-it) i^mmiz^if ^m^^±m) . "^p.t 

2-TJ^ATA<D^mmm CV,0^: 2-TNATA = 

4 : 1 (^yuit) . ^mm\zi6\f^m^s^±m} . a- 

NPD. c s <!t/<y i^:7"D-r [C s : 

i7>^D-f>'=l : 1 (^yUjit) . ^^t^::^-;/ htfiom^ 
SAS) ) . A 1 q^ (^3t«-3(S|-) T-fe5o I TO. 
O^^ a-NPDO^^^^. RJjV^O^t 2-TNA 



\Z-D\,^r\tmm^^(b(Dm^^At::t-^^y^ (ohmi 

c) (c-t-5fci6. ^mM(om^^^m<Dmf&xh^. V 

A,i:SK Ji^££Lyt±T% l 0 0 0 AiOJ?$(Da— NPD 

-O- I TO 4. exio'^Q-cm 

V^O^ 7. 2xio'Q-cm 
-A- (VgO. : a-NPD=4 : l) (D^Mmm 

2. OXlOQ-cm 

-O- (VjO^: a-NPD=l : l) (D^Mmm 

3. 6X1 o'o • c m 

- + - (V^O^: a-NPD=l : 2) (D^mmm 
2. 9X10Q-cm 

(V^O^: 2-TNATA=4 : l) <D^mm 
m 5.8X1 o'q • cm 

-A- ITO/V^Oj/Al 2. 8X1 o'q 

• c m 

-T- ITO/a-NPD/Al 1. 5X10** 
Q • c m 

ITO/V^O^: a-NPD ( 5 0 A) X a - 
NPD (1000 A) /V^ 

: a-NPD (5 0 A) /A 1 8. 0 X 1 O^Q 

• c m 

-X- Al/Alq,/Al 6X10"q-c 
m 

-J- ITOyC s : y<y^y'u^>^XAl 2X1 
O Q • cm 

m) t itm.t7i(omm^^m 4 0(0^^7 y\z7ri\^ti. -com 

[O 0 6 5j ^M^t::ol^TJll^|IS£Jf^ji$r#BS,L,oo 
m.mi.fzt^. ^^§^fl±iE^S&?F^S(c[JS^^ix5 t>(DX 

[O O 6 6 J 



^K^^Lxmrn-r^-tr^X'^^^ -^tz. mm^jt^m 
mt L^fzm^n. mmu'^(Dnmzx^m}E^T^^h^ 

im2 \ *^p>gow«EL^^<7?ibf^«:^^i-t^^i^ 

/ucD^m^Tjk-mmmxh^o 

[me] 2-TNATAi: 4 F-TCNQ<^^3iKS.tK 

ms] ^mm(ommE,Lm'^<ommmmt:7r:'rm7j^m 
mmxih^o 

ms] mmmixi^m\^tz^mEi.m^<Dmmmm=k 

imio] (a) i±mmmmmmt>'^^-h^nfz^'7y^ 
mm%:7skTmx^r>. (b) i±^mm^mm^m'^^i^ 
(om^^^^mx^^. (c) it^mm,mm±m'^:^^ 

(om^^^i-mxh^ ^ (d) (i9R^<?5S^^:^i-|gT- 

I (ill 11 S*0*l2T-f^MLfcW«EL^^(^)ag«it 

[liii 2] mmm3xfiFm\^rz^mBi.m^(Dmmmm: 

m T *> -5 . 

Iiai 3] ^;^^lT'f^§?LfcW«EL*^<0S[e«3t 



(1^141 mmm2x*i^mi.tz^mELm'T'(ommmm 
[mis] mmm3xiiFmLtz^mELm^(ommmm 
[111 6] mmmi. mmmiRrjmmm4X'i'^m:i.fz 
[1^1 7] mmm2. mmmsj^v^mmmsxi'^mi^fz 
[mis] ^m.m4xi^mi^tz^mBLm^<ommmm: 

^ vjvmx^^. 

[di 2 1 ] ^mm 1 . mMm i 2 x-ft^ u/c 

E L ^-^ (7) j^^ - mJE#t^ ^ ^i- ^ :7 X 5 o 
IIEI 2 2 1 g^p^ij 1 . im,m 1 ^t/^jg^lj 2 T'f^M Lfc 

[m 2 3 ] S5p0iJ 1 . -MMm 1 ^r/^tfe^J 2 T-ftSS Ufc 

[13 2 4 1 mmm 2 . sjh^^ii s -Bix^mMm 3 tm^s l 

[112 51 Si^0ij2. S*^j3^t/^j!fe^j3Ti^®U/c 
[112 61 Si^«?i|2. S*0ij3^t/^16«aj3T-fRKLjt 
[112 71 ^ffi0^!l4-Cf^®tL3t3«flO*1«EL*^(D 

n^-MBJ^'^^^^-t^yyx-h^^ 

[112 81 ^JS0il4Xf^5^Lfc3m^O^MEL^^(^ 

[112 9] mMmAx{'^m\.fzzmm<o^mE'Lm=^o:> 
mMm^-nMMm,^\^^7r^'t^=7yx^^^ 

[113 0] ll2fe^!l5X<^ML3^c3@^0*^EL^^«D 

[113 11 ^:^0y5Tf^i;^L:ri3®^(^^<8EL^^o 
m S - mjE ^ ^ i- 7 :7 T- ^ o 

[113 21 *ffi0i|5T-f^Kt/-r3aiScO^ttlEL|R^(^) 

[(13 31 :yf^«ita)ltffifet»ffi^^^O^® 
llT'*>5o 

[H 3 4 1 f-:^ y^«ji(OH:fiStl?ffifflg(l^<DBr® 
[(13 51 ^M«itOitfe^i¥<ffi^^-?^(05p®i3X^i> 
[03 61 MMSIitOtfcig0ti¥{ffiffi*^co»f®(lT-fe 



5o 

[113 8 1 (a) fi. iRFS2 001-22584 7 

^m\^^m(o^m.E \.mi-(D^it^m%:7^-^'WM.x^ 

•9. (b) ti. ^(^^mEL^-^toaglgigi^^-t-^a 
llT'*>5o 

[113 9] (a) li. *:^5go|ltB«?ij3T'f^KL/b^r« 
E L^^(7)^^t^^^:^-r¥KX^^?. (b) li, r<0 
^laE L^^(7)«g«it^:^-r^m(lT'fe'5o 

[[14 01 V^O^i: a-NPD<D^^«^<?5^1-g^Jt 

(114 1] mMm^\z^.^^mE\.m^(Dmmmm.^yT^ 

[114 2] *JlS^j6 2^T^?ie5|tS^it^^-r'5Jttfi5^^(?D 

[114 3 1 *5fe^J6^U^fS5l^^«5g^:&r6M:ee^^O 
SM^E^S - SEEIti* ^ :7 X ^ S o 

[114 4] %m.^\^'BLxy^^^^wm^^^^'t^vcMm=^'(o 
nMnm - msssss^tt ^ 7 ^ t ^ 5 o 

[114 5] ^ife«?(l6^Uf^ie5l5^«it^W-r5itg^^^<^ 

1 WPiW^ 

2 ^^fssmii 

3-1 ^3fe^^:yK 
3-2 ^it=^=^yV 

3- n ^3fe^-:yh 

4 - 1 mM^^m 
4-2 

4 - n %M^^m 
5 ^^im<^ 

7 

8 S^iiAB 

9 it-^-jv^mm 

1 0 

1 1 m^iiAS 

1 2 ^-/u^illg 

1 3 ^3tS 

1 4 m^^AS 

1 5 iS^>^£:K 

1 6 

1 7 nM 

1 8 S^J^i^ 

1 9 - 

2 0 

2 1 mm 

2 2 



[1^1] 



im2] 




im5] 



me} 





7. »fi«5tS (A1q:C5 4 5T) 

6.3j?-;HMyB (a-NPD) 



01 



[1^1 8] 




[i^l 1 ] 



3-3 aocauny h 



4-2 



-10.»M (sttfro-DPVBi) 



3-2 Wfci^y h 

1 




10-* i<r8 10"! lo^ 10* 

CmA/cm2) 



11 2] 



13.^ja (AkiOXJIB) 



[^13] 



[1112 1 ] 




1 mmis^j.^ 



[1^1 5] [g|2 2] 
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